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In polarimetry at the EICt ion polarimetry at the EICroduct ion polarimetry at the EICion polarimetry at the EIC

●    Polarized light ion polarimetry at the EIC ion polarimetry at the EICs (BNL)   D and an polarimetry at the EICd 3He   are effect ion polarimetry at the EICive   polarized neutrons targets neutrons targets targets targets   ; neutrons n polarimetry at the EICeut ion polarimetry at the EICron polarimetry at the EICs (BNL)
   an polarimetry at the EICd prot ion polarimetry at the EICon polarimetry at the EICs (BNL) allow for for       flavor s targetseparation of u and d quarks u and neutrons targets d neutrons targets quarks targets      ; neutrons D and us (BNL)eful t ion polarimetry at the EICo s (BNL)t ion polarimetry at the EICudy at the EIC

 n polarimetry at the EICuclear bin polarimetry at the EICdin polarimetry at the EICg

●  A s (BNL)imulat ion polarimetry at the EICion polarimetry at the EIC program   w foras (BNL) s (BNL)t ion polarimetry at the EICart ion polarimetry at the EICed t ion polarimetry at the EICo      reproduce t ion polarimetry at the EIChe curren polarimetry at the EICt ion polarimetry at the EIC RHIC polarimet ion polarimetry at the EICer dat ion polarimetry at the EICa 
 (in polarimetry at the EICcludin polarimetry at the EICg backgroun polarimetry at the EICd       ) an polarimetry at the EICd predict ion polarimetry at the EIC rat ion polarimetry at the EICes (BNL) for t ion polarimetry at the EIChe t ion polarimetry at the EICes (BNL)t ion polarimetry at the EICs (BNL)      ’ conditions envisaged at the con polarimetry at the EICdit ion polarimetry at the EICion polarimetry at the EICs (BNL) en polarimetry at the EICvis (BNL)aged at ion polarimetry at the EIC t ion polarimetry at the EIChe

            AGS an polarimetry at the EICd RHIC in polarimetry at the EIC t ion polarimetry at the EIChe n polarimetry at the EICext ion polarimetry at the EIC few for y at the EICears (BNL) an polarimetry at the EICd t ion polarimetry at the EIChe EIC polarimet ion polarimetry at the EICer con polarimetry at the EICdit ion polarimetry at the EICion polarimetry at the EICs (BNL)

– Gen polarimetry at the EICerat ion polarimetry at the EICors (BNL):
●     For pp in polarimetry at the EIC Hjet ion polarimetry at the EIC: Py at the EICt ion polarimetry at the EIChia6  (or D and pmjet ion polarimetry at the EIC3)
●             For dd an polarimetry at the EICd hh in polarimetry at the EIC Hjet ion polarimetry at the EIC, A.S. Nunes (BNL) an polarimetry at the EICd pC in polarimetry at the EIC t ion polarimetry at the EIChe pC polarimet ion polarimetry at the EICers (BNL): D and pmjet ion polarimetry at the EIC3

–    In polarimetry at the EICt ion polarimetry at the EICeract ion polarimetry at the EICion polarimetry at the EIC w forit ion polarimetry at the EICh mat ion polarimetry at the EICt ion polarimetry at the EICer: Gean polarimetry at the EICt ion polarimetry at the EIC4
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 Theoret ion polarimetry at the EICical in polarimetry at the EICs (BNL)ight ion polarimetry at the EICs (BNL)
●  Simples (BNL)t ion polarimetry at the EIC model:

       
       kp = 1.793, A.S. Nunes (BNL) k3He = -1.398, A.S. Nunes (BNL) kD and  = -0.143

● As targetsymmetries targets      for dd, A.S. Nunes (BNL) He3-He3, A.S. Nunes (BNL) dC, A.S. Nunes (BNL) He3-C
unknown         an polarimetry at the EICd expect ion polarimetry at the EICed t ion polarimetry at the EICo be s (BNL)maller t ion polarimetry at the EIChan polarimetry at the EIC for p

      (compared t ion polarimetry at the EICo p: 78% for He3, for He3, A.S. Nunes (BNL)   8% for d f u and d quarksor d neutrons targets)

● In polarimetry at the EIC a more complet ion polarimetry at the EICe model, A.S. Nunes (BNL) t ion polarimetry at the EIChere are un polarimetry at the EICkn polarimetry at the EICow forn polarimetry at the EIC
free paramet ion polarimetry at the EICers (BNL), A.S. Nunes (BNL) t ion polarimetry at the EIChat ion polarimetry at the EIC allow for even polarimetry at the EIC for s (BNL)ign polarimetry at the EIC chan polarimetry at the EICges (BNL)
of t ion polarimetry at the EIChe an polarimetry at the EICaly at the EICzin polarimetry at the EICg pow forer => experimental
meas targetsurements targets required neutrons targets N. Buttimore
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Kin polarimetry at the EICemat ion polarimetry at the EICics (BNL)

elas (BNL)t ion polarimetry at the EICic s (BNL)cat ion polarimetry at the EICt ion polarimetry at the EICerin polarimetry at the EICg AA→AA
Pbeam = 100 GeV/n polarimetry at the EICucleon polarimetry at the EIC
d(t ion polarimetry at the EICarget ion polarimetry at the EIC - det ion polarimetry at the EICect ion polarimetry at the EICors (BNL)) = 75 cm

●       Polarimet ion polarimetry at the EICry at the EIC at ion polarimetry at the EIC RHIC is (BNL) bas (BNL)ed on polarimetry at the EIC  elas targetstic 
s targetsc attering    in polarimetry at the EIC t ion polarimetry at the EIChe Coulomb-n polarimetry at the EICuclear

  in polarimetry at the EICt ion polarimetry at the EICerferen polarimetry at the EICce (CNI) region polarimetry at the EIC

●       The recoil part ion polarimetry at the EICicle from t ion polarimetry at the EIChe t ion polarimetry at the EICarget ion polarimetry at the EIC   is (BNL) det ion polarimetry at the EICect ion polarimetry at the EICed
      at ion polarimetry at the EIC n polarimetry at the EICearly at the EIC right ion polarimetry at the EIC an polarimetry at the EICgles (BNL) t ion polarimetry at the EICo t ion polarimetry at the EIChe beam

●  Similar kinematic s targets       of light ion polarimetry at the EIC ion polarimetry at the EICs (BNL) an polarimetry at the EICd pp allow for
        t ion polarimetry at the EIChe us (BNL)e of polarimet ion polarimetry at the EICers (BNL) s (BNL)imilar t ion polarimetry at the EICo t ion polarimetry at the EIChos (BNL)e us (BNL)ed

 at ion polarimetry at the EIC RHIC

●     Hjet ion polarimetry at the EIC: 1 MeV < E Ekin polarimetry at the EIC   < E 7.6 MeV
●      RHIC pC polarimet ion polarimetry at the EICers (BNL): 300 < E Ekin polarimetry at the EIC  < E900 KeV

●    Breakup of u and d quarks light ions targets    may at the EIC occur, A.S. Nunes (BNL) even polarimetry at the EICt ion polarimetry at the EICually at the EIC
    res (BNL)on polarimetry at the EICan polarimetry at the EICces (BNL) may at the EIC dis (BNL)t ion polarimetry at the EICort ion polarimetry at the EIC t ion polarimetry at the EIChe kin polarimetry at the EICemat ion polarimetry at the EICics (BNL)

W. Schmidke
z
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 Experimen polarimetry at the EICt ion polarimetry at the EICal meas (BNL)uremen polarimetry at the EICt ion polarimetry at the EICs (BNL)

H. Huan polarimetry at the EICg et ion polarimetry at the EIC al., A.S. Nunes (BNL) IPAC2014

● Event rates expected to be larger than for p (2x 
for hC measured at AGS)

● Tests in RHIC lifetime with beams of d 
(unpolarized) and h (unpolarized and 
polarized) and d and h jets (unpolarized and 
polarized) are envisaged; forward detectors can 
be used to detect breakup fragments

AGS dat ion polarimetry at the EICa
elas (BNL)t ion polarimetry at the EICic s (BNL)cat ion polarimetry at the EICt ion polarimetry at the EICerin polarimetry at the EICg He3-C→He3-C
Pbeam = 24 GeV
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  St ion polarimetry at the EICudies (BNL) in polarimetry at the EIC     early at the EIC 2020's (BNL) for d, A.S. Nunes (BNL) h
 pC polarimeters: polarimeters targets:

 un polarimetry at the EICpolarized beam:

    - check TOF vs (BNL). Ekin polarimetry at the EIC  (carbon polarimetry at the EIC ban polarimetry at the EICan polarimetry at the EICas (BNL)):

 polarized beam:

  - beam as (BNL)y at the EICmmet ion polarimetry at the EICry at the EIC

 Jet target:

 un polarimetry at the EICpolarized beam:

    - check TOF vs (BNL) Ekin polarimetry at the EIC   (differen polarimetry at the EICt ion polarimetry at the EIC p, A.S. Nunes (BNL)d, A.S. Nunes (BNL)h

     'ban polarimetry at the EICan polarimetry at the EICas (BNL)'); neutrons check s (BNL)cat ion polarimetry at the EIC. an polarimetry at the EICgle vs (BNL). Ekin polarimetry at the EIC 

    (differen polarimetry at the EICt ion polarimetry at the EIC for pp, A.S. Nunes (BNL) dd, A.S. Nunes (BNL) hh)

 polarized t ion polarimetry at the EICarget ion polarimetry at the EIC:

  - t ion polarimetry at the EICarget ion polarimetry at the EIC as (BNL)y at the EICmmet ion polarimetry at the EICry at the EIC

 polarized beam:

  - beam as (BNL)y at the EICmmet ion polarimetry at the EICry at the EIC

   polarized beam & target: t ion polarimetry at the EICarget ion polarimetry at the EIC:

 - Pbeam/Pt ion polarimetry at the EICarget ion polarimetry at the EIC
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      Addit ion polarimetry at the EICion polarimetry at the EICs (BNL) in polarimetry at the EIC early at the EIC 2020's (BNL) for d, A.S. Nunes (BNL) h
     Eas targetsy (noninvas targetsive) polarimeter upgrades (outside vacuum): polarimeter upgrad neutrons targetses targets (outs targetsid neutrons targetse vac uum) polarimeter upgrades (outside vacuum)::

      - ZD and C (s (BNL)pare PHENIX) 18m from Hjet ion polarimetry at the EIC

      t ion polarimetry at the EICag n polarimetry at the EIC s (BNL)pect ion polarimetry at the EICat ion polarimetry at the EICors (BNL) from d, A.S. Nunes (BNL) h breakup

     Hard neutrons targetser (invas targetsive) polarimeter upgrades (outside vacuum): polarimeter upgrad neutrons targetses targets (ins targetsid neutrons targetse vac uum) polarimeter upgrades (outside vacuum)::

       - Scin polarimetry at the EICt ion polarimetry at the EICillat ion polarimetry at the EICors (BNL) in polarimetry at the EICs (BNL)ide beampipe, A.S. Nunes (BNL) dow forn polarimetry at the EICs (BNL)t ion polarimetry at the EICream of jet ion polarimetry at the EIC t ion polarimetry at the EICarget ion polarimetry at the EIC

   t ion polarimetry at the EICag t ion polarimetry at the EICarget ion polarimetry at the EIC, A.S. Nunes (BNL) beam breakup
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  Scen polarimetry at the EICarios (BNL) for t ion polarimetry at the EICes (BNL)t ion polarimetry at the EICs (BNL)
        AGS: s (BNL)t ion polarimetry at the EICudies (BNL) can polarimetry at the EIC be don polarimetry at the EICe behin polarimetry at the EICd RHIC phy at the EICs (BNL)ics (BNL) s (BNL)t ion polarimetry at the EICores (BNL)
      RHIC: n polarimetry at the EICeed dedicat ion polarimetry at the EICed beam t ion polarimetry at the EICime - APEX

 Availability timelines targets?

Beams (BNL)
  d in polarimetry at the EIC AGS:
  d in polarimetry at the EIC RHIC:
  h in polarimetry at the EIC AGS:
  h in polarimetry at the EIC RHIC:

   h↑ in AGS: 2022 in polarimetry at the EIC AGS: 2022
   h↑ in AGS: 2022 in polarimetry at the EIC RHIC: 2022

 Jet ion polarimetry at the EIC t ion polarimetry at the EICarget ion polarimetry at the EICs (BNL)
d:
d↑ in AGS: 2022:
h:
h↑ in AGS: 2022:
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    Simulat ion polarimetry at the EICion polarimetry at the EICs (BNL): pp @ current HJet curren polarimetry at the EICt ion polarimetry at the EIC HJet ion polarimetry at the EIC

● 1M events generated, cut 
on detector acceptance, 
energy loss in detector not 
yet taken into account

● Pythia6 and Dpmjet3 results 
are compatible 

 Hjet d neutrons targetsata
   (2017, 1 ~8h fill) 1 ~8h fill) polarimeter upgrades (outside vacuum):
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   Py at the EICt ion polarimetry at the EIChia6, A.S. Nunes (BNL) pp @ current HJetRHIC Hjet ion polarimetry at the EIC

● Pythia generates: elastic, single 
and double diffractive and all the 
hard scattering processes in pp
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   Py at the EICt ion polarimetry at the EIChia6, A.S. Nunes (BNL) TOF vs (BNL) Ekin polarimetry at the EIC  w for/ PID and 
●    1M Gen polarimetry at the EICerat ion polarimetry at the EICed even polarimetry at the EICt ion polarimetry at the EICs (BNL), A.S. Nunes (BNL) Ebeam       = 255 GeV, A.S. Nunes (BNL) w for/ det ion polarimetry at the EICect ion polarimetry at the EICor accept ion polarimetry at the EICan polarimetry at the EICce cut ion polarimetry at the EIC
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   D and pmjet ion polarimetry at the EIC3, A.S. Nunes (BNL) pp @ current HJetRHIC HJet ion polarimetry at the EIC
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   D and pmjet ion polarimetry at the EIC3, A.S. Nunes (BNL) pp @ current HJetRHIC HJet ion polarimetry at the EIC
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  Summary at the EIC an polarimetry at the EICd Out ion polarimetry at the EIClook
● Polarized light ion beams, like D and He-3, provide unique opportunities for spin 

physics measurements
● The kinematics of interactions with deuterons or helions is similar to the proton case 

=> the current polarimeters can in principle be used with minimal adaptations
● Challenges for EIC: 1% systematic uncertainty requirement, expected small spin 

asymmetries for D, bunches closer in time, background not yet totally understood, 
temperature of pC polarimeter targets

● Tests can be done at RHIC in the next few years, to evaluate rates of elastic 
scattering  and backgrounds, and analysing powers when possible:
● Polarized Helium-3 at injection energy (24 GeV/n) at RHIC
● Unpolarized deuteron target at full energy at RHIC (~255 GeV/n) at RHIC
● Possibly deuteron and helion (unpolarized and polarized) at the Jet polarimeter at 

RHIC
● Simulation program initiated using Pythia6, Dpmjet3 and Geant4

● Ongoing: describe energy loss of particles in silicon detectors
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Backup
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   D and pmjet ion polarimetry at the EIC3, A.S. Nunes (BNL) TOF vs (BNL) Ekin polarimetry at the EIC w for/PID and 
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   D and pmjet ion polarimetry at the EIC3, A.S. Nunes (BNL) Thet ion polarimetry at the EICa vs (BNL) Ekin polarimetry at the EIC
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